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Diurea derivatives useful as medicaments and processes for the preparation thereof. 

@ Diurea Derivatives represented by the following general 
formula and salts thereof: 
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The above compounds inhibit acyl-coenzyme A cholesterol 
acyl-transf erase (ACAT enzyme), and thereby control the 
accumulation of cholesterol ester on the smooth muscle of 
arterial walls. 
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Description 

Diurea Derivatives useful as medicaments and processes for the preparation thereof. 

The present invention relates to diurea derivatives of formula (1) (and salts thereof) useful as medicaments 
and to their preparation 



m ^ CCH,)ni~N-C-N<'^' 

I II 



(I) 



15 



wherein 

Ri and are the same or different and selected from alkyi groups, cycloalkyi groups and lower alky! groups 

2o substituted by cycloalkyi radical(s); 

R3, R-*, r5 and R^ are the same or different and selected from a hydrogen atom and lower alkyI, cycloalkyi, 
aralkyi, pyridyl and phenyl groups (any phenyl group optionally having one or more substituents. e.g. selected 
from halogen atoms and lower alkyI, halogen-substituted lower alkyI, nitro. amino, mono- and di-Iower 
alkylamino, lower acylamino, hydroxyl, lower alkoxy and lower acyloxy radicals) ; 

25 X represents an oxygen or sulfur atom; and m and na are the same or different integers of 1 to 6. 

Preferred compounds according to the invention include those wherein R"* and R2 are cycloalkyi groups; R^ 
and R5 are the same or different phenyl groups; R^ and R^ are the same or different and selected from a 
hydrogen atom and C1-C5 alkyI, cycloalkyi, aralkyi. pyridyl. and phenyl groups; ni and x\z are integers of 1 to 3. 
The invention also provides intermediate compounds of the following formula : 

30 



35 



(ClI^)^^ -NlI-CYcloalkyl 
^ ^.ZW ^ -NH-cycloalkyl 



4Q wherein m and nz are the same or different Integers of 1 to 6. 

It is known that deposition of cholesterol In the vascular system is an etiological cause of various diseases 
including coronary heart diseases. A theromatous arteriosclerosis is a form of arteriosclerosis characterized 
by the accumulation and hypertrophication of lipid, particularly cholesterol ester.on the medium and large 
arterial wall. 

45 Recently, it has been found that acyl-coenzyme A cholesterol acyl-transferase (ACAT) catalyzes the formation 
of cholesterol ester. Thus, the excessive accumulation of cholesterol ester on the arterial wall Is connected 
with increase of ACAT enzyme. Accordingly, Inhibiting ACAT enzyme should decrease cholesterol 
esterification rate and control the formation and development of atheromatous disorder. 

Cholesterols In foodstuffs are absorbed as free cholesterol, esterifled by the action of ACAT enzyme, and 

5Q then released into the blood In the form of chylomicron. Therefore, inhibiting ACAT enzyme should control 
absorption of cholesterol from foodstuffs Into the Intestine and re-absorption of cholesterol released Into the 
intestine. 

We have found the formula (I) compounds and their salts, which Inhibit ACAT enzyme and hence can reduce 
the deposition of cholesterol on the arterial wall and control the absorption of cholesterol into the intestine. 
55 Compounds disclosed In U.S. -A-4,387,105 have been known as ACAT enzyme inhibitors, but are structurally 
different from formula (I). 

Diruea compounds with the urea radical connected to phenyl via alkylene are disclosed In Japanese Patent 
Publication Nos. (Sho) 46-41462 and 47-29576. but these compounds are described as stabilizing agents for 
polyolefines and antideteriorating agents for rubber, and they are not of formula (I). 
60 Herein, "cycloalkyr is cyclic alkyl. preferably of 3 to 18 carbon atoms, and examples include cyclopropyl, 
cyclobutyl, cyclopentyl. cyclohexyl, cycloheptyl. cyclooctyi. cyclononyl, cyclodecyl, cyclododecyl. cyclotride- 
cyl. cyclopentadecyl and the like; cyclo-alkyls having 6 to 1^0 carbon atoms are most preferable. "Lower alkyl" Is 
straight or branched alkyl having 1 to 5 carbon atoms, and examples include methyl, ethyl, propyl. Isopropyl. 
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butyl, isobutyl, sec-butyl, tert.-butyl, pentyl (amyl), Isopentyl, tert.-pentyl, neopentyl, 1-methylbutyr. 

2- methylbutyl. 1 ,2-dimethylpropyl and the like. A "lower alkyi substituted by cycloalkyr means lower alkyi, any 
position of which is substituted by cycloalkyi, and examples include cyclo propyl -methyl, 2-cyclobutyllethyl, 
cyclopentylmethyl. 2-cyclopenty!ethyl, 1-cyclopentylethyl. cyclohexylmethyl, 1-cyclohexylethyl, 2-cyclohexyle- 
thyl, 1-cyclohexylpropyl. 2-cyclohexy I propyl, 3-cyclohexyl propyl, 1-cycIohexylbutyl, 2-cyclohexylbutyl, 3-cy- 
clohexylbutyl. 4-cyclohexylbutyl. cycloheptylmethyl, 2-cycloheptylethyl, 3-cycloheptyIpropyl, 4-cycloheptylbu- 
tyl, 5-cycloheptylpentyl, cyclooctylmethyl. 2-cyclooxtylethyl, 3-cyclooctylpropyl, 4^cyclooctylbutyl, cyciononyl- 
methyl, cyclodecylmethyl, cyclododecylmethyl, cyclotrldecylmethyl, 2-cyclotridecylethyl, cyclo-tetradecylme- 
thyl, cyclopentadecylmethyl and the like. 

The "alkyi" groups preferably have 1 to 10 carbon atoms, and in addition to the specif rc examples of lower 
alkyi, examples include straight or branched alkyi such as hexyl. isohexyl, 1-methylpentyl, 2-methylpentyr, 

3- methylpentyl, 1.1 -dim ethyl butyl. 1,2-dimethylbutyl. 1.3-dlmethyl butyl. 2,2-dimethylbutyl, 2,3-dlmethyibutyl, 
1-ethylbutyl. 1.1,2-trimethylpropyl. 1-ethyl-1-methylpropyU heptyl, 1-methylhexyI, 2-methylhexyl. 3-methyl- 
hexyl, 4-methyIhexyl. 5-methylhexyl. 1,1-dimethylpentyl, 1 ,2-dimethylpentyl. 1,3-<limethylpentyl, 1 ,4-dimethyl- 
pentyl, 2,2-dimethylpentyl, 2,3-dimethylpenty!, 2,4-dimethylpentyl. 3,3-dimethylpentyl. 3.4-dimethylpentyl. 
1-ethylpentyl, 2-ethy I pentyl. 3-ethy I pentyl, 1 .1 .2-trlmethylbutyl. 1 ,1 .3-trimethylbutyl. 1 ,2.2^trimethy!butyl, 
2.2,3-trimethylbutyl. 1-ethyl-1-methylbutyl, 1-ethyl-2-methylbutyl, 1-ethyl-3-methylbutyl, 1-propylbutyl, 1-lso- 
propylbutyl. octyl, 6-methylheptyl, nonyl, 7-methylocytl, decyl, 8-methylnonyl and the like. 

The "aralkyl" groups are alkyls (e.g. of 1 to 10 carbon atoms) substituted by aryl - e.g. phenyl, naphthyl, 
pyridyl.and the like. Representative examples Include benzyl, phenethyl. phenylpropyl. phenylbutyl, 
phenylpentyl, phenylhexyl, naphthylmethyl, pyrldyl methyl, pyridylethyl and the like. "Pyridyl" includes 2-. 3- and 

4- pyridyl radicals. In addition, phenyl radicals may be substituted, e.g. by one or more groups selected from 
lower alkyi, halogen-substituted lower alkyi. nitro, amino, mono- and dl-lower alkylamlno. lower acylamino, 
hydroxyl, lower alkoxy and lower acyloxy radicals and halogen atoms. 

Halogen atom includes fluorine, chlorine, bromine and iodine. Lower alkyi substituted by halogen atom 
means lower alkyi, any position of which is substituted by halogen, and examples Include trichloromethyl, 
trifluoromethyl, 2.2,2-trichloroethyl, 2,2,2-trifluoroethyl, 2,2,2-tribromoethyl and the like. Mono- and di-lower 
alkylamlno means amino substituted by one or two lower alkyls and examples include methylamino, 
ethylamino. propylamine, dimethylamlno. diethylamino and the like. Lower acylamino means amino substitued 
by acyl having 1 to 5 carbon atoms, and examples thereof include formylamino. acetylamino, propionylamino 
and butylylamino. Lower alkoxy includes methoxy, ethoxy, propoxy. isopropoxy, butoxy, isobutoxy, 
sec.-butoxy, tert.-butoxy, pentyloxy (amyloxy), isopentyloxy. tert.-pentyloxy. neopentyloxy, 2-methylbutoxy, 
1 .2-dimethylpropoxy, 1-ethylpropoxy and the like. Lower acyloxy means acyloxy having 2 to 5 carbon atoms, 
and examples include acetyloxy, propionyloxy butylyloxy.and the like. When a phenyl has two or more 
substituents they may be the same or different. 

Compounds of formula (I) form salts, including acid addition salts with mineral acids such as hydrochloric, 
hydrobromic. hydrolodic, sulfuric, nitric and phosphoric acids etc., and with organic acids such as formic, 
acetic, oxalic, citric, succinic, fumaric. malelc. malic, tartaric, methanesulfonic. and ethanesuifonic acids etc. 

Compounds according to the present invention may be prepared by various methods, e.g. ; 
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Diurea derivatives useful as medicaments and processes for the preparation thereof. 

(g) Diurea Derivatives represented by the following general 
formula and salts thereof: 
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The above compounds inhibit acyl-coenzyme A cholesterol 
acyl-transf erase (ACAT enzyme), and thereby control the 
accumulation of cholesterol ester on the smooth muscle of 
arterial walls. 
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Description 

Diurea Derivatives useful as medicaments and processes for the preparation thereof. 

The present invention relates to diurea derivatives of formula (i) (and salts thereof) useful as medicaments 
and to their preparation 



I II 



CCH2) n,-N-C~N< ' 



(I) 



I u "R^ 
R^ X 



wherein 

and R2 are the same or different and selected from alkyl groups, cycloalkyi groups and lower alkyl groups 
substituted by cycloalkyi radical (s); 

R3, R'*, RS and R^ are the same or different and selected from a hydrogen atom and lower alkyl, cycloalkyi. 
aralkyl. pyridyl and phenyl groups (any phenyl group optionally having one or more substituents, e.g. selected 
from halogen atoms and lower alkyl. halogen-substituted lower alkyl, nitro, amino, mono- and di-lower 
aikylamino, lower acylamino, hydroxyl, lower alkoxy and lower acyloxy radicals); 
X represents an oxygen or sulfur atom; and ni and na are the same or different Integers of 1 to 6. 

Preferred compounds according to the invention include those wherein Ri and R2 are cycloalkyi groups; R3 
and R5 are the same or different phenyl groups; R^ and R^ are the same or different and selected from a 
hydrogen atom and C1-C5 alkyl, cycloalkyi, aralkyl, pyridyl, and phenyl groups; m and na are integers of 1 to 3. 

The invention also provides intermediate compounds of the following formula : 



^ (ClI^)^ -NlI-CYcloalkyl 

C ^ ^ ^ (XIII) 

^ iCh ) -NH-cycloalkyl 



2 



wherein m and na are the same or different integers of 1 to 6. 

It is known that deposition of cholesterol in the vascular system Is an etiological cause of various diseases 
including coronary heart diseases. A theromatous arteriosclerosis is a form of arteriosclerosis characterized 
by the accumulation and hypertrophication of lipid, particularly cholesterol ester.on the medium and large 
arterial wall. 

Recently. It has been found that acyl-coenzyme A cholesterol acyl-transf erase (ACAT) catalyzes the formation 
of cholesterol ester. Thus, the excessive accumulation of cholesterol ester on the arterial wall is connected 
with increase of ACAT enzyme. Accordingly, inhibiting ACAT enzyme should decrease cholesterol 
esterification rate and control the formation and development of atheromatous disorder. 

Cholesterols in foodstuffs are absorbed as free cholesterol, esterified by the action of ACAT enzyme, and 
then released into the blood In the form of chylomicron. Therefore, inhibiting ACAT enzyme should control 
absorption of cholesterol from foodstuffs into the intestine and re-absorption of cholesterol released into the 
intestine. 

We have found the formula (I) compounds and their salts, which inhibit ACAT enzyme and hence can reduce 
the deposition of cholesterol on the arterial wall and control the absorption of cholesterol into the Intestine. 
Compounds disclosed In U.S. -A-4,387,105 have been known as ACAT enzyme inhibitors, but are structurally 
different from formula (I). 

Diruea compounds with the urea radical connected to phenyl via alkylene are disclosed in Japanese Patent 
Publication Nos. (Sho) 46-41462 and 47-29576, but these compounds are described as stabilizing agents for 
polyolefines and antideteriorating agents for rubber, and they are not of formula (I). 

Herein, "cycloalkyi" is cyclic alkyl, preferably of 3 to 18 carbon atoms, and examples include cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl. cyclooctyl, cyclononyl, cyclodecyl. cyclododecyl, cyclotride- 
cyl. cyclopentadecyl and the like ; cyclo-alkyls having 6 to 10 carbon atoms are most preferable. "Lower alkyl" is 
straight or branched alkyl having 1 to 5 carbon atoms, and examples Include methyl, ethyl, propyl, isopropyl. 
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butyl, Isobutyl. sec-butyl, tert.-butyl, pentyl (amy!), isopentyl. tert.-pentyl, neopentyl, l-methylbutyf. 

2- methyIbutyl, 1,2-dfmethylpropyl and the like. A "lower alkyi substituted by cycloalkyr means lower alkyl, any 
position of which is substituted by cycloalkyi, and examples include cyclopropyl-methyl. 2-cyclobutyllethyl, 
cyclopentylmethyl, 2-cycIopentylethyl, 1-cyclopentylethyl, cyclohexylmethyl, 1-cyclohexylethyl, 2-cyciohexyle- 
thyl, 1-cyciohexylpropyl, 2-cyclohexy!propyl, 3-cyclohexylpropyl, 1-cyclohexyIbutyl, 2-cyc)ohexylbutyl, 3-cy- 
clohexyibutyl. 4-cyclohexylbutyl, cycloheptytmethyl, 2-cycIoheptylethyl, 3-cycloheptylpropyI. 4-cycloheptylbu- 
tyl, 5-cycloheptylpentyl, cyclooctylmethyl, 2-cyclooxtylethyl, 3-cycioocty!propyl, 4^cyclooctylbutyl, cyclononyl- 
methyl, cyclodecylmethyl, cyclododecylmethyl, cyclotridecylmethyl, 2-cyciotiidecyIethyl, cyclo-tetradecylme- 
thyl. cyclopentadecylmethyl and the like. 

The "alkyl" groups preferably have 1 to 10 carbon atoms, and in addition to the specific examples of lower 
alkyl, examples include straight or branched alkyl such as hexyl, isohexyl, 1-methylpentyl. 2-methylpentyf, 

3- methylpentyl, 1 ,1 -dimethyibutyl, 1 ,2-dlmethyIbutyt. 1 .3-dimethy!butyt. 2.2-dimethyIbutyl, 2,3-dlmethylbutyl, 
1-ethylbutyl. 1.1.2-trimethylpropyl. 1-ethyl-1-methylpropylr heptyl, 1-methylhexyl. 2-methylhexyl, 3-methyI- 
hexyl, 4-methyIhexyl. 5-methylhexyl, 1,1-dimethylpentyi, 1 ,2-dimethylpentyl. 1 .3-dimethylpentyl. 1 .4-dimethyl- 
pentyi, 2,2-dimethylpentyl. 2.3-dimethylpentyl, 2,4-dimethylpentyl, 3,3-dlmethylpentyI. 3,4-dimethylpentyl. 
1-ethylpentyl, 2-ethyIpentyl, 3-ethylpentyl, 1 .1 .2-trimethylbutyl. 1 ,1 .3-trimethylbutyl. 1 .2,2-trimethylbutyl. 
2.2,3-trimethylbutyI, 1-ethyl-1-methylbutyl, 1~ethyl-2-methylbutyl. 1-ethyl-3-methylbutyl, 1 -propyl butyl, 1-iso- 
propyibutyl, octyi, 6-methyiheptyl, nonyl. 7-methylocytl, decyl, 8-methyInonyl and the like. 

The "aralkyr groups are alkyls (e.g. of 1 to 10 carbon atoms) substituted by aryl - e.g. phenyl, naphthyl. 
pyridyl.and the like. Representative examples include benzyl, phenethyl, phenylpropyl, phenylbutyl, 
phenylpentyl, phenylhexyl, naphthylmethyl, pyrldylmethyl, pyrldylethyl and the like. "Pyridyl" includes 2-, 3- and 

4- pyridyl radicals. In addition, phenyl radicals may be substituted, e.g. by one or more groups selected from 
lower alkyl, halogen-substituted lower alkyl, nitro, amino, mono- and dl-lower alkylamino, lower acylamino, 
hydroxyl, lower aikoxy and lower acyloxy radicals and halogen atoms. 

Halogen atom includes fluorine, chlorine, bromine and iodine. Lower alkyl substituted by halogen atom 
means lower alkyl, any position of which is substituted by halogen, and examples include trichloromethyl, 
trifluoromethyl, 2,2,2-trichIoroethyl, 2,2,2-trifIuoroethyl, 2,2,2-tribromoethyl and the like. Mono- and di-lower 
alkylamino means amino substituted by one or two lower alkyls and examples include methylamino, 
ethylamino, propylamine, dimethylamino. diethylamino and the like. Lower acylamino means amino substltued 
by acyl having 1 to 5 carbon atoms, and examples thereof include formylamino, acetylamino. propionylamino 
and butylylamino. Lower aikoxy includes methoxy, ethoxy, propoxy, Isopropoxy, butoxy, isobutoxy. 
sec.-butoxy, tert.-butoxy. pentyloxy (amyloxy), Isopentyloxy, tert.-pentyloxy, neopentyloxy, 2-methylbutoxy, 
1 ,2-dlmethylpropoxy. 1-ethylpropoxy and the like. Lower acyloxy means acyloxy having 2 to 5 carbon atoms, 
and examples include acetyloxy, propionyloxy butylyloxy.and the like. When a phenyl has two or more 
substituents they may be the same or different. 

Compounds of formula (I) form salts, including acid addition salts with mineral acids such as hydrochloric, 
hydrobromic, hydroiodic, sulfuric, nitric and phosphoric acids etc., and with organic acids such as formic, 
acetic, oxalic, citric, succinic, fumaric, maleic, malic, tartsiric, methanesulfonic, and ethanesulfonic acids etc. 

Compounds according to the present invention may be prepared by various methods, e.g. : 
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Diurea derivatives useful as medicaments and processes for the preparation thereof. 

@ Diurea Derivatives represented by the following general 
formula and salts thereof: 
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The above compounds inhibit acyl-ooeniryme A cholesterol 
acyl-transferase (ACAT enzyme), and thereby control the 
accumulation of cholesterol ester on the smooth muscle of 
arterial walls. 
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Description 

Diurea Derivatives useful as medicaments and processes for the preparation thereof. 

The present invention relates to diurea derivatives of formula (1) (and salts thereof) useful as medicaments 
and to their preparation 




X 



(I) 



wherein 

R** and R2 are the same or different and selected from alkyi groups, cycloalkyi groups and lower alkyi groups 

20 substituted by cycloalkyi radical(s); 

R3, R4, RS and R^ are the same or different and selected from a hydrogen atom and lower alkyi, cycloalkyi, 
aralkyl. pyridyl and phenyl groups (any phenyl group optionally having one or more substituents, e.g. selected 
from halogen atoms and lower alkyi. halogen-substituted lower alkyi, nitro, amino, mono- and di-lower 
alkylamino, lower acylamino, hydro)^, lower alkoxy and lower acyloxy radicals); 

25 X represents an oxygen or sulfur atom; and m and na are the same or different integers of 1 to 6. 

Preferred compounds according to the invention include those wherein R"* and R2 are cycloalkyi groups; R^ 
and R5 are the same or different phenyl groups; R^ and R® are the same or different and selected from a 
hydrogen atom and C1-C5 alkyi, cycloalkyi, aralkyl. pyridyl, and phenyl groups; m and m are integers of 1 to 3. 
The invention also provides intermediate compounds of the following formula : 



^ (CM^)^ -NU-cycloalkyl 
C ^ ^ ^ (XIII) 



2 



4Q wherein m and n2 are the same or different integers of 1 to 6. 

It is known that deposition of cholesterol in the vascular system is an etiological cause of various diseases 
including coronary heart diseases. A theromatous arteriosclerosis is a form of arteriosclerosis characterized 
by the accumulation and hypertrophication of lipid, particularly cholesterol ester,on the medium and large 
arterial wall. 

45 Recently, It has been found that acyl-coenzyme A cholesterol acyl-transferase (ACAT) catalyzes the formation 
of cholesterol ester. Thus, the excessive accumulation of cholesterol ester on the arterial wall is connected 
with increase of ACAT enzyme. Accordingly, inhibiting ACAT enzyme should decrease cholesterol 
esterification rate and control the formation and development of atheromatous disorder. 

Cholesterols in foodstuffs are absorbed as free cholesterol, esterified by the action of ACAT enzyme, and 

so then released into the blood in the form of chylomicron. Therefore, Inhibiting ACAT enzyme should control 
absorption of cholesterol from foodstuffs into the intestine and re-absorption of cholesterol released into the 
intestine. 

We have found the formula (I) compounds and their salts, which Inhibit ACAT enzyme and hence can reduce 
the deposition of cholesterol on the arterial wall and control the absorption of cholesterol into the intestine. 
55 Compounds disclosed in U.S. -A-4,387,105 have been known as ACAT enzyme inhibitors, but are structurally 
different from formula (I). 

Diruea compounds with the urea radical connected to phenyl via eLll<yIene are disclosed in Japanese Patent 
Publication Nos. (Sho) 46-41462 and 47-29576, but these compounds are described as stabilizing agents for 
polyolefines and antideteriorating agents for rubber, and they are not of formula (I). 
eo Herein, "cycloalkyi" is cyclic alkyi. preferably of 3 to 18 carbon atoms, and examples include cyclopropyl, 
cyclobutyl. cyclopentyl, cyclohexyl. cycloheptyl, cyclooctyl. cyclononyl, cyclodecyl, cyclododecyl, cyclotride- 
cyl. cyclopentadecyl and the like; cyclo-alkyls having 6 to 10 carbon atoms are most preferable. "Lower alkyi" is 
straight or branched alkyi having 1 to 5 carbon atoms, and examples include methyl, ethyl, propyl, isopropyl. 
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butyl, isobutyl, sec-butyl, tert.-butyl. pentyl (amy!), isopentyl, tert.-pentyl. neopentyl. 1 -methyl butyl. 

2- methylbutyl, 1 .2-climethylpropyl and the like. A "lower alkyi substituted by cycloalkyi" means lower alkyi, any 
position of which Is substituted by cycloalkyi, and examples include cyclopropyl-methyl. 2-cyclobutyliethyl, 
cyclopentylmethyl. 2-cyclopentyIethyl, 1-cyclopentylethyl, cyclohexylmethyl. 1-cyclohexylethyl. 2-cycIohexyle- 
thyl, 1-cycIohexylpropyl, 2-cyclohexylpropyl, 3-cyclohexylpropyI. 1-cyclohexylbutyl, 2-cyclohexylbutyl, 3-cy- 
clohexylbutyl, 4-cyclohexylbutyl. cycloheptylmethyl, 2-cycloheptylethyl, 3-cycloheptylpropyl, 4-cycloheptylbu- 
tyl, 5-cycloheptylpentyl, cyclooctylmethyl. 2-cycIooxtylethyl, 3-cycIooctylpropyl, 4-cyclooctylbutyl, cyclononyl- 
methyl. cyclodecylmethyl, cyclododecylmethyl, cyclotridecylmethyl, 2-cyclotridecyIethyl, cyclo-tetradecylme- 
thyl, cyclopentadecylmethyl and the like. 

The "alkyr groups preferably have 1 to 10 carbon atoms, and in addition to the specific examples of lower 
alkyi, examples include straight or branched alkyi such as hexyl. Isohexyl. 1-methylpentyl, 2-methylpentyf, 

3- methylpentyl. 1 .1 -dimethylbutyl. 1,2-dimethylbutyl, 1,3-dimethy!butyl. 2,2-dimethylbutyl, 2,3-dimethylbutyl. 
1-ethylbutyl, 1.1.2-trimethylpropyl, 1-ethyl-1-methylpropyl, heplyl. 1-methylhexyl. 2-methylhexyl, 3-methyl- 
hexyl, 4-methylhexyl, 5-methylhexyl, 1,1-dlmethytpentyl, 1 ,2-dimethylpentyl, 1 ,3-dimethylpentyl. 1 ,4-dimethyl- 
pentyl, 2,2-dimethylpentyl, 2.3-dimethylpentyl, 2,4-dimethyIpentyl, 3,3-dimethylpentyl. 3,4-dlmethylpentyl, 
1 -ethylpentyl, 2-ethylpentyl, 3-ethylpentyl, 1,1,2-trlmethyIbutyl. 1,1,3-trimethylbutyl, 1 .2.2-trimethylbutyl, 
2.2,3-trimethylbutyl, 1-ethyl-1-methylbutyl. 1-ethyl-2-methy!butyl, 1-ethyl-3-methylbutyI. 1-propylbutyl. 1-lso- 
propylbutyl, octyl. 6-methyIheptyl, nonyl. 7-methylocytl, decyl, 8-methylnonyl and the like. 

The "aralkyr groups are alkyls (e.g. of 1 to 10 carbon atoms) substituted by aryl - e.g. phenyl, naphthyl. 
pyridyl.and the like. Representative examples include benzyl, phenethyl, phenylpropyl. phenylbutyl, 
phenylpentyl, phenylhexyl. naphthylmethyl, pyridylmethyl. pyridylethyl and the like. "Pyridyl" includes 2-, 3- and 

4- pyrldyl radicals. In addition, phenyl radicals may be substituted, e.g. by one or more groups selected from 
lower alkyi, halogen-substituted lower alkyi, nitro, amino, mono- and dl-iower alkylamino, lower acyiamino, 
hydroxyl, lower aikoxy and lower acyloxy radicals and halogen atoms. 

Halogen atom includes fluorine, chlorine, bromine and iodine. Lower alkyi substituted by halogen atom 
means lower alkyi, any position of which is substituted by halogen, and examples include trichloromethyl, 
trifluoromethyl, 2.2,2-trichloroethyl, 2.2,2-trifluoroethyl. 2.2,2-tribromoethyl and the like. Mono- and di-lower 
alkylamino means amino substituted by one or two lower alkyls and examples include methylamino, 
ethylamino, propylamine, dimethylamino, diethylEunlno and the like. Lower acylamino means amino substitued 
by acyl having 1 to 5 carbon atoms, and examples thereof include formyiamino, acetylamino, propionylamino 
and butylylamino. Lower aikoxy includes methoxy, ethoxy. propoxy. isopropoxy. butoxy, isobutoxy, 
sec.-butoxy, tert.-butoxy, pentyioxy (amyloxy), isopentyloxy, tert.-pentyloxy, neopentyloxy, 2-methylbutoxy, 
1.2-dlmethylpropoxy. 1-ethyIpropoxy and the like. Lower acyloxy means acyloxy having 2 to 5 carbon atoms, 
and examples include acetyloxy, proplonyloxy butylyloxy.and the like. When a phenyl has two or more 
substituents they may be the same or different. 

Compounds of formula (I) form salts, Including acid addition salts with mineral acids such as hydrochloric, 
hydrobromic, hydroiodic, sulfuric, nitric and phosphoric acids etc., and with organic acids such as formic, 
acetic, oxalic, citric, succinic, fumaric, maleic. malic, tartsiric, methanesulfonic, and ethanesulfonic acids etc. 

Compounds according to the present invention may be prepared by various methods, e.g. : 



Process 1 





R NCX - 



CII) 



(III) 




N -CXNHR' 




Cla) 



wherein 
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B7 and are the same or different and selected from a hydrogen atom and cycloalkyi, araikyi, pyridyl and 
phenyl groups (where phenyl may be substituted e.g. by one or more of lower alkyi, halogen, nitro, amino, 
mono- and di-lower alkylamino. lower acylamino, hydroxyl, lower alkoxy and lower acyloxy);and R2, x, m 
and nz are as previously defined. 
5 Compounds of formula (la) may be obtained by reacting diamino compound (II) with one or more isocyanate 
. compounds (III). Isocyanate compound (III) may be used in an amount of 2 or more moles per mole of 
compound (II). The reaction may be carried out in an inert solvent, such as N,N-dimethylformamide, pyridine, 
benzene, toluene, dioxane, tetrahydrofuran. ether, chloroform, dichloromethane, dichloroethane, n-hexane 
etc. at room temperature or with heating. 

10 

Process 2 



15 



20 



CII) 




-I- YCXN<j^4(.i,.^ 

ftV) ^, 

I 

CCHz)n, -N- 




25 



CCHj) -N-CXN<„o 



N 
1 



R' 

R' 

CI) 



30 wherein 

Y represents a halogen atom, and R**, R^, R3, R^, RS, R6, X, m and n2 are as defined above. 

Compounds of formula (I) may be prepared by reacting amino compound (II) with halogen compound(s) 
(IV). The reaction may be carried out by reacting amino compound (II) with 2 or more moles of halogen 
compound (IV) in an inert solvent, such as N,N-dimethy!formamide. benzene, toluene, dioxane. tetrahydrofu- 
35 ran, ether, chloroform, dichloromethane, dichloroethane, n-hexane etc. The reaction temperature may be 
suitably controlled according to the kind of starting compound and the solvent, but may be conventionally set 
at room temperatur or above. 

Process 3 

40 



45 '=/\ 



^r-^XCHjn, -NHR' q 
^ . + Y-CXO-R -I- IIN<-^,)^.( 



CII) 



R' 

so I „3 

CCHz)!!, - N-CXN<^^ 




CCHj)n2-N-CXN<^o 

55 I ^ 



•R' 



CI) 



60 wherein 

R2. R3, R4^ R5^ X. Y, ni and n2 are as defined above, and 
represents a lower alkyl or phenyl group. 
Compounds of formula (I) may be obtained by reacting amino compound(s) 

(VIII) with carbon halide compound (VII) to give carbamic acid ester, and then reacting the resulting compound 
65 with compound (II). 
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Examples of carbon halide compound 

(VII) include isobutylcarbon chloride, methylcarbon chloride, ethylcarbon bromide, phenylcarbon chloride.and 
the like. In addition, in order to promote the reaction, it is advantageous to effect the reaction in the presence 
of base such as potassium carbonate, sodium carbonate, sodium hydroxyide. potassium hydroxide, 
triethylamine, N.N-dimethylanilline and the like. Suitable reaction solvents include inert solvents such as 5 
N,N-dimethylformamlde, chloroform, benzene, toluene, xylene, dioxane, ether, tetrahydrofuran, chloroform, 
dichloromethane, dichloroethane and the like. When amino compound (II) Is reacted with carbon halide 
compound, the reaction temperature may be set below or at room temperature, whereas the temperature for 
the reaction between carbamic acid ester thus obtained and compound (II) may be set above or at room 
temperature. 10 

Other methods for preparing the desired compounds include converting one substituent into another. Thus 
among the substltuents of a phenyl radical, one may replace an amino radical with a mono- or di-alkylamino or 
acylamino radical, a nitro radical with an amino radical, or an acyloxy radical with a hydroxy} radical. 

To replace aromatic amino with aromatic (mono- or di-) aikylamino, although conventional alkylation can be 
employed, reductive amination is preferable, in which the resulting compound is reacted with aldehyde to give 15 
Imlne, which is then reduced to amine. 

For the reduction of Imlne, it is preferable to employ a catalyst such as palladium-carbon, platinum oxide and 
the like, or metal hydride such as sodium cyanoborohydride, lithium cyanoborohydride and the like. 

For the replacement of aromatic nitro with aromatic amino, conventional catalytic reduction may be 
employed. Palladium-carbon, Raneynickel, platinum and the like are used as catalysts. 20 
Aromatic amino may be replaced by acylamino by conventional acylation, wherein active derivative such as 
anhydride, halide, mixed acid anhydride of lower alkyl carboxylic acid are used- 
Substitution of acyloxy by hydroxy may be readily effected by using a base (for example, sodium hydroxide, 
potassium hydroxide, sodium carbonate and the like). Diamino compound (II) used as a starting compound in 
the present Invention may be prepared as follows: 25 



30 



35 



40 



45 



SO 



55 



60 
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Y is a hydrogen or halogen atom, na and n4 are the same or different and selected from 0 and integers of 1 to 5, 
and ni, na. R** and are as defined above. Phenylenediamine derivative (lU) may be obtained (i) by reacting 
carbonyl compound (IX) with amino compound (X) and then, if desired, reducing or (ii) by reacting diamine 
compound (XI) with carbonyl compound (XII) and then, if desired, reducing. 

The temperature for reaction of compounds (IX) and (X), or of compounds (XI) and (XII) may be set under 5 
Ice-cooling or at room temperature. Benzene, hexane, toluene, xylene, dichloromethane, chloroform, 
N,N-dimehtyIformamlde and the like may be used as reaction solvent. 

To accelerate the reaction.it is preferable to add organic base such as trimethylamine,trlethylamihB or the 
like or inorganic base such as sodium carbonate, sodium hydrogen carbonate or the like. 

The reduction may be effected using aluminium lithium hydride, diisobutyialuminium hydride, bis(2-meth- ' 10 
oxyethoxy) aluminium sodium hydride, tetrahydrofuran-b orate complex, dimethylsulfide-borate complex or 
the like, in a solvent such as toluene, benzene, xylene, tetrahydrofuran, dioxane. ether, etc. The reaction may 
be conducted under heating or ice-cooling or at room temperature. The compound (I) or (II) of the present 
invention thus obtained may be separated and purified in free form or salt form by salt-forming or de-salting by 
conventional methods and extraction, crystallization, chromatography, etc. The compounds of formula (I) and 15 
their salts Inhibit ACAT enzyme, and thereby control the accumulation of cholesterol ester on the smooth 
muscle of arterial walls. 

Compared with known anti-lipidemia agents, the present compounds control the absorption of cholesterol 
into the intestine and accelerate catabolic excretion of cholesterol In the liver, and thereby lower the 
cholesterol level in blood. The present compounds reduce the accumulation and storage of cholesterol on the 20 
arterial wall, and thereby control the formation or development of atheromatous arteriosclerosis. 

As can be seen from animal tests, compounds (1) and their salts lower total cholesterol and low density 
lipoprotein (LDL) in blood; they thus lower lipid level in blood and are useful for prevention and treatment of 
various diseases related to arteriosclerosis such as cerebral infarction, temporary ischemic spasm, angina 
pectrosis, peripheral thrombus and ileus. 25 

Effects of the present compounds are verified as follows: 

(i) ACAT enzyme inhibiting activity 

Inhibiting activity against acyl CoA : cholesterol acyitransf erase (ACAT) activity of rabbit's liver microsome 
According to Heider's method [J.G. Heider et al., J. of Lipid Res. Vol. 24. 1127-34 (1983)]. rabbit's liver 30 
microsome was treated to obtain an enzyme fraction. 

To 0.154M of phosphoric acid buffer solution (pH 7.4), 2mM of dithiothreitol, 36jiM of bovine. serum albumin 
and 10 to 100}ig of microsome fraction, liposome prepared by Suckling's method [K.E. Suckling et al., FEBS 
Letters. Vol. 151. No. t, 111-116 (1983)] was added to give 200/o v/v. To this, 20/o v/v of dimethylsulfoxide 
solution of each concentration of compound to be tested was added and the mixture was heated for 5 minutes 35 
at of 37® C. Then 36^iM oleoyi GoA containing l-i^G-oleoyl CoA was added and the whole mixture was heated 
for 10 minutes at 37° C. The reaction was stopped by adding chloroform/methanol ( = 2/1). Upon stirring, 
cholesterol oleate extracted into the chloroform layer was separated by thin layer chromatography and the 
radioactivity was then determined as ACAT activity. 

40 



Table 1 


Compound to be tested 


Inhibiting activity 
against ACAT activity: 
IC (M) 500/0 


Compound of Example 
1 

Compound of Example 
49 


1.8X10-S 


4.4.X10-8 



(ii) Action for lowering lipid level in blood 

To a male rat (5 weeks old. Sprague-Dawley), bait containing 1 .50/o of cholesterol and 0.50/o of bile acid was 55 
provided for 7 days, and for the last 5 days compound (I) suspended in 0.5o/o aqueous methylcellulose was 
orally administered via Sonde once per day. Two hours after the last administration, blood was gathered under 
etherization, and the total amount of blood cholesterol was determined according to Siedel's method [Sledel. 
J., et al.. J. Clin. Chem. Clin. Biochem. 19. 838 (1981)] and the amount of HDL-cholesterol in blood was 
determined according to Ishikawa's method [Ischlkawa. T.T., et al.. Lipids 1 1 . 628 (1976)]. According to these -60 
methods, compounds of formula (I) and salts thereof, administered at a dosage of 3-30 mg/Kg effectively 
reduced the blood cholesterol level of the male rats. 

Medicaments containing (e.g. as a major component) compounds of formula (I) or salts thereof may be 
prepared using normal pharmaceutical carriers and exclpients in conventional ways. The types of 
administration may include oral administration of tablets, pills, capsules, grsmules, powders, solutions and the £5 
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10 



15 



35 



40 



45 



55 



60 



like, or parenteral administration by intravenous injection and intramuscular injection, suppositories and the 
like. 

The dosage may be suitably determined depending upon the condition and age and sex of the subject and in 
the case of conventional oral administration the dosage Is e.g. 50 to 500 mg per day for an adult in one or two to 
four doses. The following Examples and Reference Examples illustrate the present invention in more detail, 
and in them ^H-NMR means hydrogen nuclear magnetic resonance spectrum, mp denotes melting point. Mass 
represents mass analysis value, and IR refers to infra red absorption spectrum. The Reference Examples show 
preparation of various intermediate compounds for preparation of formula (I) compounds and salts, including 
some intermediates of formula (XIII) above which are part of the invention. 

Reference Example 1 



Cil3 ( CH2 ) gNHCO-^^^^-CONH ( ) 6CH3 



20 

To a mixture of 4.6 g heptylamine. 4.04 g triethylamine and 30 ml methylene dlchloride, was added with 
stirring 4.06 g terephthaloyi chloride under ice cooling. Stirring was continued at room temperature for two 
hours, and the solid which separated out was collected by filtration, washed with methylene dichloride and 
water in that order, and dried, giving 6.5 g of N,N'-diheptylterephthalamide. 
25 (I) 1 H-NMR ( CDCI3, 5 ppm ) 

0.88 ( 6H. t ). 3.28 ( 4H. q ). 7.88 { 4H. s ) 
(ii) Mass(EI)m/z160(M-^) 
The following compound was prepared in much the same manner as In Reference Example 1. 

30 Reference Example 2 




Ch'3 ( CH2 ) 5NHCO CONH ( CH2 ) 5CII3 



N , N ' -Diheptylphthalamide 



(i) iH-NMR{CDCl3,5ppm) 

0.90 ( 6H. t ). 3.38 ( 4H. q ). 7.52 {4H. m ) 

(ii) Mass ( El ) m/z 360 ( m^ ) 



50 Reference Example 3 




CH2NlICOCH2-^^^ 
CH2NHCOCH2-^^^^ 



To a mixture of 1 .36 g m-xyiylenediamine, 2.4 g triethylamine and 50 ml methylene dichloride. was added with 
65 stirring 3.2 g cyclopentylacetyl chloride under ice cooling. Stirring was continued at room temperature for two 
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hours, and the solid which separated out was collected by filtration, washed with methylene dichloride and 
water in that order and dried, giving 2 g of m-xylylene-cyclopentyimethyldiamide. 

(i) IH-NMR ( CDCI3. 8 ppm ) 
4,40 ( 4H. d ). 6.84-7.44 (4H, m ) 

(ii) Mass ( FAB ) m/z 357 { -f 1 ) 

Reference Example 4 (Starting material in Example 14) 



CH3 ( CH2 ) 6NHCH2-^^^^CH2NH ( CH2 ) gCH 



Reference Example 5 (StEirting material for Example 1 and other Examples. See also Reference Example 11) 




CH 



CH 



N , N * -Dicycloheptyl-m-xylylenecliamine 



5 



10 



15 



To a mixture of 3.6 g N,N'-diheptylterephthalamide obtained in Example 1 and 60 ml toluene, was added 
dropwise 15.6 ml of a 700/o solution of bi5(2-methoxyethoxy)alumlnum hydride in toluene. After heating under 
reflux for three hours, the reaction mixture was treated with 30 ml of 2.5N aqueous caustic soda solution under 
Ice cooling, and the toluene layer separated was washed with saturated aqueous sodium chloride and. dried 20 
over a drying agent. Distilling off the solvent from the dried solution gave 3.24 g of N,N'-diheptyl-p-xylylene- 
diamine. 

(i) iH-NMR(CDCl3.5ppm) 
0.88 ( 6H. t ). 3,76 ( 4H, s ) , 7.26 ( 4H. s ) 

(Ii) Mass ( El ) m/z 332 ( M* ) 25 
The following two compounds were prepared in much the same manner as in Reference Example 4. 



30 



35 



40 



45 



(i) 1 H-NMR ( CDCI3. 6 ppm ) 
3.74 (4H,s) 

(Ii) Mass ( El ) m/z 328 ( ) 

Reference Example 6 (Starting material in Example 12) 50 



55 



60 
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10 



15 



25 



30 



50 




Cll2NHCn2CH2-^^ 
C H 2 N H C H 2 C H 2 -^^^ 



m-Xylylene-cylcopenty lethyldiamine 



(I) iH-NMR(CDC!3.5ppm) 
2.64 (4H,t). 3.80 (4H.S) 

(ii) Mass ( FAB ) m/z 329 ( M+ + 1 ) 

20 Reference Example 7 (Starting material for Example 13) 




CH3 ( CH2 ) 5 NHCH2 Cll2NIi ( CH2 ) 6^113 



To a 1M solution of borane-tetrahydrofuran complex ( 24 ml ) was added dropwise under ice cooling a 5 ml 
tetrahydrofuran solution containing 3.6 g of N.N'-diheptylphthalamide obtained in Reference Example 2 under 
an argon gas stream, and the mixture was warmed up slowly and then heated under reflux for one hour. After 

35 cooling, 2 ml methanol was added dropwise under ice cooling, and the mixture was heated under reflux for 30 
minutes. After cooling in ice, 4.24 ml concentrated hydrochloric acid was added, and the mixture was again 
heated under reflux for 30 minutes. The solvent was distilled off under reduced pressure, and the residue was 
basified by addition of aqueous caustic soda and extracted with chloroform. After distilling off the chloroform 
from the extract, the residue was purified by silica gel column chromatography, giving 0.43 g of 

40 N,N'-diheptyl-o-xylylenediamine. 

(i) iH-NMR(CDCl3.8ppm) 

0.88 ( 6H. t ). 2.64 ( 4H. t ), 3.80 ( 4H. s ) 

(ii) Mass ( CI ) m/z 333 ( M* + 1 ) 

45 Reference Example 8 



(CH3 ) 3C-NIICONHCH2-<^^^CH2NH 



55 To a solution of 2.7 g p-xylylenediamine in 100 ml methylene dichloride, was added slowly with stirring 10 ml 
of a n-hexane solution containing 990 mg t-butyl isocyanate under ice cooling. Stirring was continued at room 
temperature for two hours, the solvent was distilled off under reduced pressure, and the residue was purified 
by silica gel column chromatography, giving 1 g of 4-(3-t-butylureidomethyl)-1 -aminomethylbenzene. 

(i) 1 H-NMR ( CDCI3, 6 ppm ) • 

60 1 .32 ( 9H. s ). 3.84 ( 2H. s ). 7.24 ( 4H, s ) 

(ii) Mass ( El ) m/z 235 { ) 



Reference Example 9 (Starting material in Example 3) 



65 
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( CII3 ) 3C-NUCONliCH2-^^^^CJl2Nli ( CII2 ) 



A mixture of 0.97 g 4-(3-t-butyIureidomethyI)-1-aminomethylbenzene obtained in Reference Example 8, 0,57 
g anhydrous potassium carbonate and 20 ml dimethylformamide was stirred at room temperature for 30 
minutes, 0.93 g 1-iodeheptane was added, and stirring was continued at room temperature for an additional 10 
three hours. After distilling off the solvent under reduced presure, the residue was extracted with chloroform, 
and the extract was washed with water. The chloroform was distilled off under reduced pressure, and the 
residue was purified by silica gel column chromatography, giving 0.65 g g of 4-(3-t-butylureido- 
methyI)-1-(N-heptyIaminomethyl)benzene. 

(I) 1H-NMR ( CDCI3, 5 ppm ) 15 
0.88 ( 3H. t ). 2.60 ( 2H, t ). 3.72 ( 2H, s ) 
(ii) Mass ( El ) m/z 333 ( ) 

Example 1 

20 




25 



30 



35 

To a solution of 1 g N,N'-dlcycloheptyl-m-xylyIenediamine in 50 ml n-hexane, was added dropwise with 
stirring 5 ml of a n-hexanesolution containing 1 g 2,4-difluorophenyI isocyanate under ice cooling. Stirring was 
continued at room temperature for two hours, the solvent was distilled off under reduced pressure, and the 
residue was purified by silica gel column chromatography and then recrystallized from isopropanol, giving 1.6 40 
gof 1,3-bis[[1-cycloheptyl-3-(2,4-difluorophenyl)ureido]methyl]benzene. 
(i) M.p.71-72°C 

(il) Mass ( FAB ) m/z 639 { M* + 1 ) 

(lii) Elemental analysis ( C36H42N4O2F4 ) 

45 

C H N 

Calcd. (0/0) 67.69 6.63 8.77 

Found (0/0) 67.68 6.71 8.74 

50 

The following four compounds were prepared in much the same manner as in Example 1 . 
Example 2 

55 



€0 



65 
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CH(CH3 ' 2 



CH2-N-CO-NH 



CH(CH3 ) 2 




1 , 4 -Bis I [ 3- ( 2 , 4-dif luorophenyl ) -1 -isopropylureido] 
niethy 1 ] benzene 



(r) M.p. 167-168*'C 

(ii) Mass ( FAB ) m/z 531( + 1 ) 

(Hi) Elemental analysis (C28H3oN402F4 ) 

C H N 

Calcd. (0/0) 66.39 5.70 10.56 

Found (0/0) 63.40 5.93 10.42 



Example 3 



(CH2)6CH3 

(CH3 ) 3C-NH-CO-NH-CH2-^ '^CH2-N-CO-Nn 





- [ p- { 3- t-Butylur eidome thy 1) benzyl ] - 3- ( 2 , 4-dif luoro- 
phenyl ) -1 -heptylurea 

(l)M.p. 117-119°C 

(Ii) Mass ( El ) m/z 489 ( M* + 1 ) 

(lit) Elemental analysis ( C27H38N4O2F2 ) 

C H N 

Calcd. (0/0) 66.37 7.84 11.47 

Found (0/0) 66.40 7.81 11.46 

Example 4 



12 




1 , 3-Bis [ { 3-buty 1-1 -cycloheptylyureido). methyl] benzene 



(i) M,p. 132-133°C 

(ii) Mass ( FAB ) m/z527 ( -h 1 ) 

(iii) Elemental analysis ( C32H54N4O2 ) 

C H N 

Calcd. (o/o) 72.96 10.33 10.64 

Found (0/0) 72.72 10.24 10.44 



Example 5 




» 



1 , 4-Bis[ ( 3- ( 2, 4~dif luorophenyl )-1 -methy lureido 3 - 
methyl Jbenzene 



(i) M.p. 196-1 98° C 

(il) Mass ( FAB ) m/z 475 ( M+ + 1 ) 

(iji) Elemental analysis ( C24H22N402F4 ) 

C H N 

Calcd. (0/0) 60.76 4.67 11,81 

Found (0/0) 60.81 4.82 11.61 



Example 6 
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(CH2)9CH3 

F 




F 

(0112)90113 



15 



To a solution of 833 mg N,N'-didecyl-m-xylylenedlamine in 20 ml n-hexane, was added dropwise with 
stirring 5 ml of a n-hexane solution containing 620 mg 2,4-difluorophenyl Isocyanate under ice cooling. Stirring 
20 was continued at room temperature for two hours, the solvent was distilled off under reduced pressure, and 
the residue was purified by silica gel column chromatography, giving 760 mg of 1,3-bls[[1-decyl-3-(2,4-difluo- 
rophenyl)ureido]methyl]benzene. 
(i) ^H-NMR ( CDCia, 6 ppm ) 
0.88 { 6H. t ). 3.36 ( 4H, t ), 4.60 ( 4H, s ) 
25 (ii) IR ( cm-i ). 1650. 1540, 1440 

The following seven compounds were prepared in much the same manner as in Example 6. 

Example 7 



30 




45 

1 , 3 -Bis I [1 -cyclooctyl-3- ( 2 , 4-dif luorophenyl ) ureido ] - 

% 

methyl Ibenzene 



50 

(I) iH-NMR(CDCl3,5ppm) 

4.48 ( 4H. s ). 6.24 {1H. d ), 8.02 ( 1H, m ) 

(II) Mass ( FAB ) m/z 667 ( + 1 ) 
55 (ill) IR ( cm-1 ). 1672. 1536. 1432, 1198 

Example 8 



60 



65 
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0 





C"2 




/CO^ A yOCH3 
N Nil 



CH2 



/Nil 

CO >^>-OCH3 



1 , 3-Bis [ [ 1 -cyclohepty 1-3- ( p-methoxy phenyl ) ureido ] - 
methyl ] benzene 



Example 9 




CO ^ 



N 



CH2 I CO "\ H 





(i) 1 H-NMR ( CDCI3. 5 ppm ) 
4.32 ( 4H, s ) 

(li) Mass ( FAB ) m/z 579 ( + 1 ) 
(iii) IR ( cm-i ), 2860. 1636. 1630 



Example 10 



15 



20 



(I) ( CDCI3. 5 ppm ) 

3.74 ( 6H. s ), 4.52 ( 4H. s ), 6.68 ( 4H. d ) 

(ii) Mass ( FAB ) m/z 627 ( M*^ -f 1 ) 

(iii) IR ( cm-"* ), 1646. 1514, 1232 25 



30 



35 



40 



^ ,3-Bis[ (1 -cycloheptyl-3-cyclohexylureido)inethyl]benzene 45 



50 



55 



60 
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15 



1 , 3 -Bis I [1 -cycloheptyl-3- ( m-methoxyphenyl ) ureido ] - 
methyl ]benzene 

20 



(i) iH-NMR(CDCl3.6ppm) 
3.76 (6H,s), 4.48 (4H,s) 
25 (il) Mass ( FAB ) m/z 627 ( + 1 ) 

(iii) IR ( ). 1654, 1608. 1540. 1496. 1456 

Example 11 



30 




1 ,3-Bis[ t3-(2,4 -dif luoropheny 1 ) -1 -cyclohexylmethy 1- 

50 

ureido ] methyl ] benzene 

(i) 1H-NMR ( CDCI3. 6 ppm ) 

55 3.18 ( 4H. d ), 3.58 ( 4H, s ). 6.42 ( 1H, d ) 

(ii) Mass ( FAB ) m/z 639 ( M* + 1 ) 

(iii) IR ( cm-i ). 2936. 1654. 1616. 1524 

Example 12 

60 
65 



16 
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1,3-Bis[[3-(2, 4 - c3 if luoropheny 1 ) -1 -cy clopen ty le thy 1- 
ureido]methyl Jbenzene 



(i) ^H-NMR { CDCI3. 5 ppm ) 

3.36 ( 4H. t ). 4.60 ( 4H, s ), 6.42 ( 1H, d ) 

(ii) Mass ( FAB ) m/z 439 ( M* - 1 ) 

(lii) IR ( cm-i ), 2960. 1652. 1616. 1632. 1434 

Example 13 




1 , 2-Bisl [ 3- ( 2 , 4-dif luoropheny -hep ty lureidq ] - 
methyl ] benzene 



(i) iH-NMR(CDC!3.6ppm) 

0.88 ( 6H. t ). 3.36 ( 4H, t ), 4.68 ( 4H. s ) 

(ii) Mass ( FAB ) m/z643 ( M+ H- 1 ) 

Example 14 



17 




10 



30 



40 



45 



50 
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NH-CO-N-CHj-^/ y-CH2-N-C0-NH 



(CH2)6CH3 




To a solution of 1.5 g N.N'-dlheptyl-p-xylylenedlamine In 20 ml n-hexane, was added dropwise with stirring 5 
ml of a n-hexane solution containing 1.4 g 2,4-dlfluorophenyl isocyanate under Ice cooling. Stirring was 
continued at room temperature for two hours, and the solid which separated out was collected by filtration and 
15 recrystallized from methanol, giving 2.3 g of 1 ,4-bis[[1-heptyl-3-(2,4-difluorophenyi)ureido]methyl]benzene. 

(i) M.p. 107-1 08° C 

(ii) Mass ( El ) m/z 642 ( ) 

(Hi) Elemental analysis ( C36H46N4O2F4 ) 

20 

Calcd. (0/0) 
Found (o/o) 

25 The following twelve compounds were prepared in much the same manner as in Example 14. 
Example 15 



c 


H 


N 


67.27 


7.21 


8.72 


67.23 


7.25 


8.71 



(CH2)6CH3 

F 



CH2 

35 rr-^ 



CO 





CH2 



CO' 



F 

(Cll2)6CH3 



1 ,3-Bis[ [3-(2, 4-dif luorophenyl ] -1 -heptylureido ] 
methyl ] benzene 



(l)M.p.69-70*'C 

(Ii) Mass { FAB ) m/z 643 ( M* + 1 ) 
55 (ill) Elemental analysis ( C36H46N4O2F4 ) 



Calcd. (0/0) 
QQ Found (Q/o) 



c 


H 


N 


67.27 


7.21 


8.72 


67.23 


7.33 


8.70 



Example 16 



65 
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NH-CO-N~CH2-Y \>-CH2-N-CO~NH 




1 f 4-Bis [ [ 1 -cyclopentyl-B- ( 2 , 4-'dif luoropheny 1 )ureido3 
methyl ] benzene . 



Calcd. (0/0) 
Found (o/o) 



Example 17 







NH-CO-N-CHn-V V-CH-»-N-CO-NH 




1 , 4-Bis [ [ 1 -cyclohexyl-3- ( 2 , 4-dif luoropheny 1 ) ureido ] 

* 

met hy 1 ] benzene • 



(i) M.p. 176-177° C 

(ii) Mass ( FAB ) m/z 61 1 ( + 1 ) 

(iii) Elemental analysis ( C34H36N4O2F4 ) 



Calcd. (0/0) 66.87 6.27 9.17 

Found (o/o) 66.69 6.28 9.08 



Example 18 



10 



IS 



(i) M.p. 165-167^0 

(ii) Mass ( FAB ) m/z 583 ( M* + 1 ) 

(iii) Elemental analysis ( C32H34N4O2F4 ) ^ 



c 


H 


N 




65.97 


5.88 


9.62 




65.96 


5.94 


9.58 


25 



30 



40 



45 



H N 



55 



50 



£5 
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15 

1 , 3-Dis [ [ 1 -cyclohexyl-3- ( 2 , 4-clif luorophenyl ) ureido ] - 
methyl ] benzene. 

20 

(I) M.p. 98-99** C 

(ii) Mass ( FAB ) m/z611 ( M+ + 1 ) 

(iii) Elemental analysis ( C34H38N4O2F4 ) 

25 

C H N 

Calcd. (O/o) 66.87 6.27 9.17 

Found (0/0) 66.99 6.21 8.96 

3G 



Example 19 




45 . 

1 , 4-Bis [ [ 1 -cyclohepty 1-3- ( 2 , 4-dif luorophenyl ) ureido ] - 
methyl ] benzene . 

50 



(j) M.p. 89-91 °C 
55 (ii) Mass ( FAB ) m/z 639 ( M* + 1 ) 

(iii) Elemental analysis ( C36H42N4O2F4 ) 

C H N 

QO Calcd. (0/0) 67.69 6.63 8.77 

Found (O/o) 67.62 6.81 8.62 



Example 20 

65 



20 
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1 , 3-Bis[ [ 1 -cyclopentyl-3- (2 , 4-dif luorophenyl )ureido] 
methyl ] benzene . 

(i) M.p. 150-151° C 

(ii) Mass ( TAB ) m/z 683 ( M+ + 1 ) 

(iii) Elemental analysis ( C32H34N402F4 ) 

C H N 

Calcd. (0^) 65.97 5.88 9.62 

Found (o/o) 65.73 5.97 9.60 

Example 21 




1 , 3-Bis [ [ 1 -cyclopentyl-3^ ( p^- trif luoromethy Iphenyl ) - 

« 

ureido ] methyl ] benzene 

(l)M.p. 169-170**C 

(Ii) Mass ( FAB ) m/z 703 ( M+ -h 1 ) 

(iii) Elemental analysis ( C38H44N4O2F6 ) 

C H N 

Calcd. (O/o) 64.94 6.31 7.97 

Found (0/0) 64.89 6.35 7.94 



21 
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Example 22 



0 



10 





,CH2 



N 



CO ^ 



o 



CH 



CO 



15 



0 



20 



1 ,3-3isI ( 1 -cyclohexyl-3-phenylureido)methyl]benzene 



25 



(i) M.p. 160-162^0 

(ii) Mass ( FAB ) m/z 567 ( M* + 1 ) 
(iil) Elemental analysis ( C36H46N4O2 ) 



30 



35 



Calcd. (0/0) 
Found (o/o) 



Example 23 



c 


H 


N 


76.29 


8.18 


9.88 


76.27 


8.32 


9.83 



40 




45 





CH2 



50 



CO 



NH 



55 




F 



1 , 3-Bis [ [1 -cy clododecyl-3- ( 2 , 4-dif luorophenyl ) ureido ] 
so methyl ] benzene 



65 
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(i) M,p. 166-167** C 

(ii) Mass ( FAB ) m/z 779 ( M+ + 1 ) 

(iii) Elemental analysis ( C46H62N402F4 ) 



Calcd. (0/0) 
Found (o/o) 



Example 24 



c 


H 


N 


70.92 


8.02 


7.19 


71.01 


8.16 


7.05 



10 




CH2 



OCH3 




CH2 CO 





OCH3 



15 



20 



25 



1 , 3-Bis [ [ 1 -cycloheptyl-3- (o-methoxypheny 1 Jureido] 
methyl ] benzene 



3Q 



(0 M.p. 160-1 62° C 

(ii) Mass ( FAB ) m/z 627 ( M+ + 1 ) 

(lii) Elemental analysis ( C38H50N4O4 ) 



Calcd. (o/o) 
Found (o/o) 



Example 25 



c 


H 


N 


72.81 


8.04 


8.94 


72.78 


8.07 


8.90 



35 



40 



45 



50 



55 



60 



65 
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1 , 3-Bis[ [ 1 -cycloheptyl-3- (2, 5-dichlorophenyl )ureido]- 
methyl ] benzene 



20 

(i) M.p. 153-155^0 

(ii) Mass ( FAB ) m/z 705 ( + 1 ) 

(Hi) Elemental analysis ( C36H42N4O2CI4 ) 

25 

C . H N 

Catod. (0/0) 61.37 6.01 7.95 

Found (0/0) 61.27 5.93 7.93 

30 

Example 26 



35 




50 



1 , 3-Bis [ 1 -cyclohexylmethyl-B- ( 2 , 4-dif luorophenyl ) - 
ureido ] benzene 



60 (i)M.p. 183-185°C 

(ii) Mass ( FAB ) m/z 61 1 ( M+ + 1 ) 

(iii) Elemental analysis ( C34H38N402F4 ) 



65 
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C H N 

Calcd. (0/0) 66.87 6.27 9.17 

Found (O/o) 66-72 6.40 9,09 



Example 27 



10 





P^'l2 I CO 

^N-^ N{CH3)2 



01-13)2 



15 



CH2 



CO 



20 



25 



To a solution of 0.6 g N.N'-dicycloheptyl-m-xylylenediamlne and 0.44 g triethylamine in 20 ml methylene 
dichlorlde, was added dropwise 6 ml of a methylene dichlorlde solution containing D.47 g N,N-dlmethylcar- 
bamic chloride, and stirring was continued at room temperature for 12 hours. The reaction mixture -was 
washed with water, dilute hydrochloric acid and water Jn that order, and dried over a drying agent. After 30 
distilling off the solvent, the residue was purified by silica gel column chromatography, giving 0.24 g -of 
1.3-bis[(1-cycIoheptyl-3,3-dimethylureidD)methyl]benzene as oil. 

(i) 1H-NMR ( CDCI3. 5 ppm ) 
2.80 ( 12H.S). 4.24 (4H.S) 

(ii) Mass ( FAB ) m/z 471 ( -h 1 ) 55 
(lil) !R { cm-1 ). 1654, 1492. 1460. 1174 



Example 28 



40 




45 



50 



55 

To a solution of 0.5 g N,N'-dicycIoheptyl-m-xylylenediamine in 50 ml n-hexane. was added dropwise with 
stirring 5 ml of a n-hexane solution containing 0.25 g 4-chlorophenyl isocyanate under Ice cooling, and stirring 
was continued at room temperature for two hours. After distilling off the solvent under reduced pressure, the 
residue was purified by silica gel column chromatography, giving 0;9 g of 1.3-bisn3-(p-chlorophenyl)-i-cyclo- 
heptylureido]methyl]benzene as aunorphojjs solid. '^0 
(i) 1H-NMR ( CDCIa, 5 ppm ) 
1.20-2.20 ( 26H. m ). 4.48 ( 4H. s ), 1.12 ( 2H, s ) 
(Ii) Mass ( FAB ) m/z 635 ( M+ ) 
(iii) IR { cm-1 ) 1646. 1526. 1496 
The following two compounds were perpared in much the same manner as in Example 28. 65 



25 
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Example 29 



5 




20 

1 , 3-Bis[ [ 1 -cyclohepty 1-3- ( p-nitrophenyl )ureidol- 
methy 1 ) benzene 



25 

(I) iH-NMR (CDCI3. 5 ppm ) 
4.52 ( 4H, s ). 6.56 ( 2H, s ), 8.04 ( 4H. d ) 

(ii) Mass ( FAB ) m/z 657 ( M^" + 1 ) 

(iii) IR (cm-1 ). 1674. 1542. 1504, 1334 

30 

Example 30 




1 , 3-Bis [ [ 1 -cyclohepty 1-3- ( 2 , 4-dichlorophenyl ) ureido] - 

50 

iTie thyl ] benzene 



55 (i) ^H-NMR ( CDCI3. 5 ppm ) 

4.56 ( 4H. s ). 6.75 ( 2H, s ). 8.18 ( 2H, d ) 

(ii) Mass ( FAB ) m/z 765 ( M* + 1 ) 

(iii) IR ( cm-'« ). 1678. 1582, 1518. 1302 

60 Example 31 



65 



26 
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n • . 



NH 
NH 



CHgcO-"^ 



10 



15 



c 


H 


N 


71.74 


7.36 


9.29 


71.70 


7.37 


9.29 





.CH 2 I CO 



N NH 




(i) M.p. 147-148*»C 

(ii) Mass m/z 595 ( + 1 ) 

(iii) Elemental analysis ( C38H50N4O2 ) 



Calcd. (0/0) 76.73 8.47 9,42 

Found (0/0) 76.65 8.54 9.27 



20 



To a solution of 0.5 g N.N'-dicycloheptyl-m-xylylenediamine In 50 ml n-hexane. was added dropwise with 
stirring 5 ml of a n-hexane solution containing 0.46 g 4-fluorophenyl isocyanate under ice cooling, and stirring 
was continued at room temperature for two hours. The solid which separated out was collected by filtration, 
washed with n-hexane and recrystallized f rem methanol, giving 0.75g of 1,3-bis[[1-cycloheptyl-3-{p-fluor9phe- 
nyl)ureido]methyl]benzene. 

(i)M.p. 183-185°C 

(il) Mass ( FAB ) m/z 603 ( M+ + 1 ) 

(Ul) Elemental analysis ( C36H44N4O2F2 ) 

Calcd. (0/0) 
Found (o/o) 

The following seven compounds were prepared In much the same manner as in Example 31^ 30 
Example 32 

35 



40 



45 



1 ,3-Bis[ [ 1 -cycloheptyl-3- (p~tolyl)ureido]- 50 
methyl ] benzene 



55 



H N 50 



65 
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Example 33 




0112 I CO 

0 

CH2I ^co 




CH3 



10 /N^ .Mil 




CH3 



15 

1 ,3-Bis[ [1 -cyclohepty 1-3- (m-toly 1 ) ureido] 
iTiethyl ] benzene 

20 



(i) M.p. 171-173°C 
(il) Mass m/z 595 ( + 1 ) 
25 (III) Elemental analysis ( C38H50N4O2 ) 

C H N 

Calcd. (0/0) 76.73 8.47 9.42 

30 Found (0/0) 76.65 8.54 9.27 



Example 34 

35 





CH2 CO 



o 



CII2 I CO 



45 




50 



1 , 3-Bis [ (1 , 3 -d i cy c 1 ohep ty lur e ido ) methyl ] benzene 



55 (i)M.p.165-167'*C . 

(ii) Mass m/z 607 ( M* + 1 ) 

(lii) Elemental analysis ( C38H62N4O2 ) 



60 



C H N 

Calcd. (o/o) 75.20 10.30 9.23 

Found (0/0) 74.90 10.44 8.95 



65 Example 35 
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N NH 



Cli-y I CO ^CJl2 



1 , 3-Bi5 [ ( 3 -benzyl -1 -cyclohepty lureiclo ) 
methyl Ibenzene 



(i) M.p.173-174*C 

(ii) Mass ( FAB ) m/z 595 ( M+ + 1 ) 
(Hi) Bemental analysis ( C38H50N4O2 ) 



Calcd. (0/0) 76.73 8.47 9.42 

Found (0/0) 76.74 8.52 ' 9.35 



Example 36 






CII2 CO 



NH 




CII2 I 'CO 





29 



10 



IS 



20 



25 



H N 30 



35 



40 



45 



50 



1 , 3-Bis[ [ 1 -cycloheptyl-S- (o-tolyl ) ureido]- 

55 

methyl J benzene 



(i) M.p. 183-1 85° C 60 

(ii) Mass ( FAB ) m/z 595 ( M^ + 1 ) 
(ili) Elemental analysis 

65 
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5 



C H N 

Calcd. (o/o) 76.73 8.47 9.42 

Found (0/0) 76.67 8.50 9.33 



Example 37 



10 




NO- 



CI J 2 ^CO 



15 




CH2 I CO 



NH 
NH 






20 W NO2 



25 



1 , 3 -Bis [ [ 1 -cycloheptyl-3- ( m-nitropheny 1 ) ureido] 
methyl ]benzene 



(i) M.p. 200-201 °C 
30 (ii) Mass ( FAB ) m/z 657 ( + 1 ) 

(iii) Elemental analysis ( C36H44N6O6 ) 



^5 Calcd. (O/o) 
Found (O/o) 



c 


H 


N 


65.84 


6.75 


12.80 


65.53 


6.68 


12.84 



Example 38 



40 




45 CH2I CO 

CO 



SO ^ 



0 




55 



1 , 3-Bis [ [ 1 -cycloheptyl-3- (o-nitrophenyl )ureidol 
methyl ) benzene 



so 



(i) M.p. 144-145**C 

(ii) Mass ( FAB ) m/z 657 ( M* + 1 ) 
65 (iii) Elemental analysis ( C36H44N6O6 ) 



30 
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C H N 

Calcd. (0^) 65.84 6.75 12.80 

Found (0/0) 65.63 6.71 12.86 



Example 39 



10 




CH2T .cs 





IS 



To a solution of 0.5 g N.N'-dlcycloheptyl-m-xylylenediamine in 50 nnl n-hexane, was added dropwise with 25 
stirring 5 mi of a n-hexane solution containing 0.45 g phenyl isotiiiocyanate under ice cooling, and stirring was 
continued at room temperature for two hours. The solid which separated out was collected by filtration, and 
recrystalllzed from methanol, giving 0.65g of 1,3-bis[[1-cycIoheptyl-3-phenyl(thioureldo)]methyl]benzene. 

(i) M.p. 146-148°C 

(ii) Mass ( FAB ) m/z 599 ( M+ + 1 ) 30 
(ill) Elemental analysis ( C36H46N4S2 ) 



C H N 

Calcd, (0/0) 72.20 7.74 9,35 

Found (0/0) 72.21 7.84 9.07 



Example 40 



35 



40 




0 

12I J 



N'^ NJJ 



■o 



45 



so 



55 



To a solution of 0.5 g N.N'-dicycIoheptyl-m-xylylenediamine in 50 ml n-hexane, was added dropwise. with 
stirring 5 ml of a n-hexane solution containing 0.5 g benzyl iso-thiocyanate under ice cooling, and stirring was 
continued at room temperature for 12 hours. After distilling off the solvent under reduced pressure, the 
residue was purified by silica gel column chromatography, giving 0.78 g of 1,3-bis[3-benzyM-cyclohep- 60 
tyl(thioureido)methyl]benzene as amorphous solid. 

(i) iH-NMR(CDCl3,5ppm) 
4.56 (4H.S), 4.74 (4H.d) 

(ii) Mass ( FAB ) m/z627 ( M* + 1 ) 

(iii) IR(cm-i). 1526, 1380. 1324 65 
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Example 41 



5 




20 To a solution of 0.5 g N,N'-dicycloheptyl-m-xyxlylenediamine in 30 ml anhydrous toluene, was added 0.5 g 
p-pyridinecarboxylic azide, and the mixture was heated under reflux for one hour. After confirming cessation of 
gas evolution, the solvent was distilled off under reduced pressure, and the residue was purified by silica gel 
column chromatography and then recrystallized from diethyl ether, giving 0.5 g of 1.3-bis[[1-cycloheptyl- 
3-(3-pyridyI)ure!do]methyl]benzene. 

25 (i)M.p. 125-127'' C 

(ii) Mass ( FAB ) m/z 569 ( + 1) 

(iii) Elemental analysis ( C34H44N6O2 ) 

C H N 

30 

Calcd. (0/0) 71.80 7.80 14.78 

Found (0/0) 71.97 7.76 14.65 

The following three compounds were prepared In much the same manner as In Example 41, 

35 

Example 42 



40 




45 



CHol CO 



V 



CH2I CO 




50 




55 

1 ,3-Bis[ I 1 - cyclohepty 1-3- (2-pyridy Dure ido] - 
methyl ] benzene 

60 

(i) ^H-NMR ( CDCI3, 5 ppm ) 

4.55 ( 4H. s ), 7.56 ( 2H. dd ). 7.65 ( 2H, dd ) 

(ii) Mass ( FAB ) m/z 569 ( M* + 1 ) 
65 (iii) IR ( cm-i ). 1670, 1518, 1434. 1302 
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Example 43 




^NH yir-^x 



D 



(i) M.p.119-12rc 

(ii) Mass ( FAB ) m/z569 ( + 1 ) 

(iii) Elemental analysis ( C34H44N6O2:) 



Calcd. (0/0) 
Found (o/o) 



Example 44 



c 


H 


N 


71.80 


7.80 


14.78 


71.68 


7:77 


14.87 



o 



j^^"^ ^N'^ ^NH 

CH 2 I CO \___/- 



Example 45 



15 



1 r 3-Bis [ [1 -cyclohepty 1-3- ( 4-pyridy 1 ) ureido ]> 20 
methyl ] benzene • 



25 



30 



35 



45 



1 , 3-Bis [ [ 3- ( p-acetoxy phenyl ) -1 ~c.y clohepty lureido 1- 

50 

methyl Ibenzene 

1 ,3-Bis[[3-(p-acetoxyphenyl)-1 -cycloheptylureidolmethyl]benzene 

(1) 1H-NMR ( CDCI3. 5 ppm ) 55 
2.28 ( 6H, s ), 4.50 { 4H. s ). 6.90 ( 4H. dd ) 
(ii) Mass ( FAB ) m/z 683 ( M+ H- 1 ) 
(ill) IR ( cm-"' ), 1766, 1652, 1532, 1510 



eo 



65 



33 



EP 0 325 397 A1 




• 2HC1 



15 

To a solution of 3 g 1,3-bis[[1-cycloheptyl-3-(p-nitrophenyl)ureido]methyl]benzene ( compound of Example 
30) in 50 ml N.N'-dimethylformamide, was added 300 ml of 100/0 Pd-carbon powder, and the mixture was 
subjected to catalytic hydrogenation. After a predetermined volume of hydrogen gas was absorbed, the 
catalyst was filtered off, the solvent was distilled off under reduced pressure from the filtrate, and the residue 
20 was purified by silica gel column chromatography, giving 1 .5 g of 1 ,3-bis[[3-(p-aminophenyl)-1-cycloheptylure- 
ido]methyI]benzene as amorphous powder. This was treated with ethanolic hydrogen chloride, and the solid 
thus obtained was recrystallized from aqueous ethanol. affording 1.1 g of 1,3-bis[[1-cycloheptyl-3-(p-amino- 
phenyl) ureido] methyl] benzene dihydrochloride. 
(i) M.p. 228-232° C( dec.) 
25 (ii) Mass ( FAB ) m/z 597 ( -I- 1 ) 

(ill) Elemental analysis ( C36H5oN602Cl2 ) 

C H N 

Calcd. (0/0) 64.56 7.52 12.55 

Found (0/0) 64.28 7.53 12.48 

The following two compounds were prepared in much the same manner as in Example 45. 
35 Example 46 




1,3-Dis([3- ( m-aminopheny 1 } -1 -cyclohepty lureido ] - 
55 laethyl ]benzene dihydx-ochloride 



60 



(i) ^H-NMR ( DMSO<l6. 5 ppm ) 
4.56 (4H,s), 8.60 (2H,s) 
65 (ii) Mass ( FAB ) m/z 597 ( M* + 1) 
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(iii) IR { ). 1642. 1610, 1542. 1496 



Example 47 






NH 



CH2 I CO 

N"^ ' NH 



N ^NH 
CHol CO 






NH 



• 2HC1 



10 



15 



20 



1 , 3-Dis [ [ 3- (o-aminopheny 1 ) -1 -cyclohepty lureido ] 
methyl ] benzene dihydrochloride 



(i) ""H-NMR ( DMSO-de, 6 ppm ) 
4.56 (4H,s). 8.65 (2H.S) 

(ii) Mass ( FAB ) m/z 597 ( -f 1 ) 

(iii) iR { ), 1636. 1522, 1468 



Example 48 



Q 

CH n CO, 

Cii^ CO 

o 




NHAc 



NHAc 



25 



30 



35 



40 



45 



To a solution of 0.29 g 1,3-bis[[3-(p-aminophenyl)-1-cycloheptylureldo] methyl] benzene ( compound of 50 
Example 45) and 0.12 g triethylamlne in 30 ml dichloromethane, was added dropwise with stirring 5 ml of a 
dichloromethane solution containing 92 mg acetyl chloride under Ice cooling, and stirring was continued at 
room temperature for two hours. The reaction mixture was washed with dilute hydrochloric acid and water In 
that order, the solvent was distilled off under reduced pressure, and the residue was purified by silica gel 
column chromatography, giving 150 mg of 1,3-bis[[3-(p-acetamidophenyl)-1-cycloheptylureido]methyI]ben- 55 
zene as amorphous solid. 

(i) ^H-NMR ( CDCI3. 5 ppm ) 

2.10 ( 6H. s ). 4.08 ( 4H. s ). 7.00 (4H. d ) 

(ii) Mass ( FAB ) m/z 681 ( M+ + 1 ) 

(iii) IR (cm-i ), 1666, 1650, 1614, 1556 SO 
Example 49 



65 
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10 



15 



30 



x-^f^N( 0113)2 



• 2HC1 



To a solution of 0.47 g 1,3-bis[[3-(p-amlnophenyl)-1-cycloheptylureido]methyl]benzene { compound of 
Example 45) and 0.31 g of 370/o formalin In 20 mi ethanol, was added 50 ml of platinum oxide, and the mixture 
was subjected to catalytic hydrogenation. After a predetermined volume of hydrogen gas was absorbed, the 
catalyst was filtered off, the solvents were distilled off under reduced pressure from the filtrate, and the residue 
20 was purified by silica gel column chromatography, giving 0.37 g of 1 ,3-bis[[1-cycloheptyl-3-(p-dimethylamlno- 
phenyl)ureido]methyl}benzene as amorphous powder. This was treated with ethanolic hydrogen chloride, and 
the solid thus obtained was recrystallized from ethanol, affording 0.25 g of 1.3-bis[[1-cycIohepty]-3-(p-dl- 
methylamlnophenyl)ureido]methyi]benzenedihydrochloride. 
(i) M.p. 168-170**C 
25 (ii) Mass ( FAB ) m/z 653 ( -f 1 ) 

(ill) Elemental analysis ( C4oH58N602Ci2 ) 



C H N 

Calcd. (0/0) 66.19 8.05 11.58 

Found (0/0) 66.21 7.87 11.41 



Example 50 



35 




40 CH2 CO^ A yN(CH3)2 

^^"=1 -^NH rrs\ 

45 ^ciijFco \^^yNHcn3 



To a solution of 1 g 1,3-bls[[3-(p-aminophenyl)-1-cyc(oheptylureido]methyl]benzene ( compound of 
Example 45) and 0.29 g of 35^/0 formalin In 50 ml ethanol, was added 100 ml of platinum oxide, and the mixture 
was subjected to catalytic hydrogenation. After the absorption of hydrogen gas ceased, the catalyst was 
55 filtered off, the solvents were distilled off under reduced pressure from the filtrate, and the residue was purified 
by silica gel column chromatography, giving 0.19 g of 1-[[1-cycloheptyl-3-(p-dimethylaminophenyl)ureido- 
]methyl]-d-[[1-cycloheptyl-3-(p-methylaminophenyl)ureido]methyl] benzene as amorphous powder. 
(i)iH-NMR(CDCl3.5ppm) 
2.74 ( 3H, s ), 2.84 ( 6H, s ). 4.46 ( 4H, s ) 
60 (ii) Mass ( FAB ) m/z 638 ( ) 

(Hi) IR ( cm-"* ). 1648. 1520. 1320. 1240 
The following two compounds were prepared in much the same manner as in Example 50. 
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1 , 3-Bis[ [ 1 -cycloheptyl--3-(p-niethylaminophenyl )ureido]- 
methyl ] benzene 



(i) -^H-NMR ( CDCb, 6 ppm ) 

2.76 ( 6H. s ). 4.46 ( 4H. s 6.46 ( 4H, d ) 

(ii) Mass ( FAB ) m/z 624 ( m+ ) 

(iii) IR (cm-i ), 1648, 1522. 1488, 1464 

Example 52 




1-[[3-(p-AminophenyI)-1-cycloheptylureido]methyI]-3-[[1-cycloheptyl-3-(p-methylaminophenyl^ 

]methyl]benzene 

(i) 1H-NMR ( CDCI3, 5 ppm ) 

2.76 (3H. s ), 4.48 ( 4H, s ). 5.92 ( 2H, s ) 

(ii) Mass (FAB) 610 (M+) 

(Iii) IR ( cm-^ ). 1648. 1520, 1238 

Example 53 
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10 




^N'^ Nil 



cn2j CO 

6 




OH 



15 



20 



25 



30 



A mixture of 2 g 1.3-bis[[3'(p-acetoxyphenyl)-1-cyctoheptylureido]methyl]benzene ( compound of Example 
44), 30 ml ethane! and 30 ml of 5o/o aqueous sodium carbonate solution was heated under reflux for ten 
minutes. After distilling off the ethanol under reduced pressure, water was added to the residue, and the 
resulting mixture was acidified by addition of concentrated hydrochloric acid under ice cooling. The solid 
which separated out was collected by filtration and recrystallized from methanol, giving 1 g of 
1,3-bis[[1-cycloheptyl-3-(p-hydroxyphenyl)ureido]methyl]benzene. 
(I) M.p. 230-231° C 

(ii) Mass ( FAB ) m/z599 ( M* + 1 ) 

(iii) Elemental analysis ( C36H46N4O4 ) 



Calcd. (0/0) 
Found (o/o) 



Example 54 



c 


H 


N 


72.21 


7.74 


9.36 


72.18 


7.72 


9.23 



35 



40 



45 



Pl2 




C^2 1 "^^^O 



0 



A mixture of 0.82 g N,N'-dicycloheptyl-m-xy!ylenediamlne. 1.26 g phenyl 2.4,6-trlfluorophenyIcarbamate and 
50 ml toluene was heated under reflux for one hour. After cooling, the reaction mixture was washed twice with 
50 ml of 1N-NaOH solution and then with sodium chloride solution, and dried over anhydrous magnesium 
55 sulfate. The solvent was distilled off under reduced pressure from the dried solution, and the residue was 
recrystallized from acetone, giving 1.02 g of 1,3-bis[[1-cycloheptyl-3-(2,4,6-trifluorophenyl)ureido]methyl]ben- 
zene. 

(i) M.p. 107-108° C 
(it) Mass ( FAB ) m/z 674 ( M* ) 
60 (iii) Elemental analysis ( C36H40N4F6O2 ) 
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C H N 

Calcd. (<Vo) 64.08 5.98 8.30 

Found (o/o) 63.88 5.95 8.29 

The following compound was prepared in much the same manner as in Example 29. 
Example 54 




/ 3-Bis [ [ 3- ( 2 , 4 , 6-trimethoxyphenyl ) -1 -cy'clohepty lureid 
methyl ] benzene 

(i) M.p. 133-1 34.5** C 

(il) Mass ( FAB ) m/z 747 ( ) 

(ill) Elemental analysis ( C42H58N408 ) 

C H N 

CaJcd. (0/0) 67.54 7.83 7.50 

Found (o/o) 67.07 7.84 7.33 

Example 56 
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To a mixture of 0.50 g 1.3-bis[I3-(m-aminopheny)-1-cycloheptylureido]methyI]ben2ene ( compound of 
Example 46). 0.17 ml of 350/o formalin, 30 ml acetonitrile and 100 ml chloroform, was added with stirring 0.11 g 
sodium cyanoborohydride at room temperature, and stirring was continued for 20 hours. Sodium 
cyanoborohydrtde ( 0.11 g ) and 350/o formalin { 0.17 ml ) were further added, and the mixture was stinted for 
5 two hours. Acetic acid { 1ml ) was then added, and stirring was continued for an additional 30 minutes. The 
resulting solution was washed with 50 ml of 1N-KOH solution, the aqueous layer was extracted thrice with 100 
m! chloroform, and the combined organic solution was washed with aqueous sodium chloride and dried over 
anhydrous sodium sulfate. The solvents were distilled off under reduced pressure from the dried solution, and 
the residue was purified by silica gel column chromatography, followed by treatment with ethanolic hydrogen 
10 chloride. Distilling off the solvent gave 0.25 g of 1.3-bis[[1-cycloheptyl-3-{m-dimethylaminophenyl)ureido- 
]methyl]ben2ene dihydrochloride as amorphous powder, 
(t) ^H-NMR ( DMSO-de. 5 ppm ) 
3.13 (12H.S), 4.59 (4H,s) 

(ii) Mass { FAB ) 653 ( 4- 1 ) 
15 (ill) IR ( cm-*" ). 2936. 1654, 1540, 1464 

Example 57 



20 



25 



30 



35 



55 



60 



N(CH3)2 




. 2HC1 



N ( CH3 ) 2 



To a mixture of 0.6 g 1,3-bis[[3-(o-aminophenyl)-1-cycloheptylureldo]methyl]benzene ( compound of 
Example 47). 0.43 ml of 350/o formalin, 50 ml acetonitrile and 50 ml benzene, was added with stirring 0.12 g 
sodium cyanoborohydride at room temperature, and stirring was continued for two hours. Sodium 
40 cyanoborohydride ( 0.1 2 g ) and 35 formalin ( 0.43 ml ) were further added, and the mixture was stirred for two 
hours. Acetic acid ( 1 ml ) was then added, and stirring was continued for an additional 30 minutes. The solvents 
were distilled off from the reaction mixture, and 50 ml of 1N-KOH solution was added, followed by extraction 
with 50 ml chloroform three times. The extract was washed with saturated aqueous sodium chloride and dried 
over anhydrous potassium carbonate. The solvent was distilled off under reduced pressure from the dried 
45 solution, and the residue was purified by silica gel column chromatography and then recrystallized from 
acetone, giving 0.16 g of 1,3-bis[[1-cycloheptyl-3-(o-dimethylaminophenyl)ureido]methyl]benzene dihydro- 
chloride. 

(i) M.p. 159-1 60** C 
(Ii) Mass ( FAB ) m/z 653 ( M^ ) 
50 (iii) Elemental analysis ( C40H56N6O2 ) 

C H N 



Calcd. (0/0) 73.58 8.64 12.87 

Found (0/0) 73.42. 8.75 12.76 



Reference Example 10 
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CONM- Cycloheptyl 
CONII Cyclolieptyl 



20.8 g of cycloheptylamine and 20^5 g of triethylamine were dissolved in 500 ml of methylenechloride, and 
then 17.0 g of Iso-phthaloyI chloride was added to thereto. The mixture was stirred at room temperature for 2 
hours, 500 ml of water was added, then cone. HCI was added thereto while stirring . Precipitated material was 
collected by filtration, washed with methylene chloride and water successively, and dried giving 28.7 g of 
N.N'-dicycloheptylisophthalamide. 
mp. 285-286° C 

IR (cm-1): 3264. 1648. 1632. 1560 
Mass (m/z): 356 (M"*) 

Reference Example 11 (Starting material in Example 1 and other Examples) 



24.3 g of N,N'-dicycloheptylisophthalamide (obtained in Reference Example 10) was suspended in 500 ml of 
toluene, and 98 ml of toluene solution (70o/o) containing bis(2-methoxyethoxy)aluminum sodium hydride was 
added thereto dropwise while stirring at room temperature. The mixture was refluxed for 3 hours, and 400 ml of 
2.5N aqueous sodium hydroxide was added thereto portionwise. The toluene layer was separated and 
collected, washed with saturated aqueous NaCI, and dried. The solution was removed by distillation, giving 
22.3 g of N,N-dlcycloheptyl-m-xylenediamine, 
1H-NMR (CDCI3, 6 ppm): 3.74 (4H. s). 7.08-7.36 (4H. m), 
IR (cm-1): 2936, 2860. 1462. 1114 
Mass (FAB) m/z 329 (M++1) 



1 , 4-bis ( [l-cyclohexyl-3- (2 , 4--dif lucrophenyl ) ureido] - 
propyl ] benzene 



The above compound was prepared in much the same manner as in Example 14. 

(i) M.p. 76-78** C 

(ii) 1H-NMR (CDCI3.5 ppm) 
2.14 (4H, t), 3.20 (4H. t), 6.26 (2H. d) 




Cycloheptyl 



Cycloheptyl 



Example 58 
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(iii) Elemental analysis (C38H46N4O2F4) 



C 



H 



N 



Calcd. (0/0) 
Found (o/o) 



68.45 
68.66 



6.95 
7.13 



8.40 
8.22 



Example 59 
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1, 3-bis I [l-cyclohexyl-a- (2 , 4 -dif luorophenyl ) - 
ureido] ethyl] benzene 



The above compound was prepared in much the same manner as In Example 1. 

(i) ^H-NMR (CDCI3, 5 ppm) 
2.88 (4H. t), 3.32 (4H. t). 6.38 (2H. d) 

(ii) IR (cm-i) 2944. 1654. 1522, 1432 

Reference Example 12 



To a solution of 4.9 g of cyclohexylamlne and 5.4 g of triethylamlne in 100 ml of methylenechloride. was 
added 5.8 g of 1 ,4-phenylenedipropionyl choride under ice cooling with stirring. Stimng was continued for 3 
hours at room temperature, and 500 ml of water was added to the reaction solution. Cone. HCI was added to 
the mixture until the aqueous layer became weakly acidic. The solid material precipitated was collected by 
filtration, washed with methylenechloride and water in that order, and dried, giving 7.4 g of N.N'-dlcyciohexyl- 
1 ,4-phenylenedipropionamide. 

(i) M.p.267-269*'C 

(ii) IR (cm-i) 3312. 1642, 1548 

Reference Example 13 
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Nr N-dicyclohe.xyl-J,» 3-pl\ei\y lenedioce tamide 



(i) M.p.221-222°C 

(ii) IR (cm-1) 3304, 2944. 1646. 1550 



Reference Exampie 14 (Starting material for Example- 68) 



1.5 g of N,N'-dicyclohexyl-1,4-phenylenedipropionamidewas added to 20 ml of dry tetrahydrofuran^and after 
adding thereto dropwise 2.4 ml of borandimethyt sulfide complex under ice cooling.^ the mixture was refluxed 
under heating for 4 hours. After adding to the mixture 0,33 ml of methanol under ice cooling and stirring the 
mixture for 30 minutes at room temperature. 2 ml of conc.-HCl was added to the mixture under ice cooling. The 
mixture was refluxed for 30 minutes. The reaction solution was ice-cooled, and the solid material precipitated 
was collected by filtration and washed with ether. The solid material thus obtained was dissolved in chloroform, 
and the solution was alkallfied with aqueous NaOH. The chloroform layer was dried, and the solvent was 
distilled away under reduced pressure^ giving 1 .3 g of N,N'-dicyclohexyl-1 .4-phenyIenedipropylamine. 

(i) 1H-NMR (CDCI3. 5 ppm) 
7.12 (4H,s) 

(ii) IR (cm-i) 2936, 2856, 1516, 1452 

(iii) Mass spectrum (El) m/z356 (M^) 

Reference Example 15 (Starting material for Example 59) 




N f N-dicylcohexy 1-1 / 3-phenylenedie thylamine 



The above compound was prepared In much the same manner as In Reference Example 14. 
(i) iH-NMR (CDCI3, 5 ppm) 
2.90 (BH.t) 

(Ii) IR (cm-^) 2936. 2856. 1452, 1 130 



Claims 



A compound of formula (i) or a salt thereof: 
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R' X 
CCH2)n,-N-C 



-N< 



(CHj) n^ — N— C 

R^ X 



II) 



wherein and are the same or different and selected from alkyi and cycloalkyi groups and C1-C5 aikyi 
groups substituted by cycloalkyi; R^, R^, R^ and R^ are the same or different and selected from a 
hydrogen atom and Ci-Cs alkyl. cycloalkyi. aralkyl, pyridyl. and phenyl groups; X is an oxygen or sulfur 
atom; and m and nz are the same or different integers of 1 to 6. 

2. A compound according to claim 1 wherein and R2 are cycloalkyi groups; R3 and RS are the same 
or different phenyl groups; R^ and R® are the same or different and selected from a hydrogen atom and 
C1-C5 alkyl. cycloalkyi. aralkyl. pyridyl, and phenyl groups; m and na are integers of 1 to 3. 

3. A compound according to claim 1 or 2 wherein at least one said phenyl groups is substituted, 
preferably by one or more substltuents selected from C1-C5 alkyl. halogeno-(Ci -Cs alkyl). halogen, nitro, 
amino, mono- and di-(Ci-C5 alkyl) amino. (C1-C5 acyl)amino. hydroxyl. C1-C5 alkoxy and C2-C5 acyloxy. 

4. A compound according to claim 1 which 1 .3-bis[(1-cycloheptyl-3-(2,4-difluorophenyl)-ureido)methyl- 
jbenzene or a salt thereof. 

5. A compound according to claim 1 which Is 1,3-bis[(1-cycloheptyl-3-(p-dimethylaminophenyl)-ure- 

ido)methyl]ben2ene or salt thereof. 

6. A medical composition containing as an active component a compound or pharmaceutically 
acceptable salt according to any of claims 1 to 5. 

7. A process for producing a compound (la) 




R' 
I 

/CCH,)n, -N -CONHB' 

CCH2)n, - N-CONHR^ 

I 

R^ 



which comprises reacting compound (II) 



(la) 



5 cm 

CCHz)h, -NHR' 



with compound(s) (111) 
R7NCX (and/or RSNCX) (111) 

and optionally converting the product to or from salt form, wherein R"". R^, X, ni and n2 are as defined in 
claim 1 . 2 or 3 and R^ and R^ are as defined for R^ to R^ in claim 1 . 2 or 3. 
8. A process for producing a compound (I) 
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which comprises reacting compound (11) 



CCH,)n» - NKB* 



with compound(s) (IV) 



(IV) 



10 



15 



20 



25 



30 



and optionally converting the product to or from salt form, wherein to R^, X, m and x\2 are as defined In 
claim 1 , 2 or 3 and Y is halogen. 

9. A process for producing a compound (1) 35 



^==^C C H n, - N - CXN< ^6 



which comprises reacting compound (II), 



aCCH,)n| -NHR' 
III) 



(I) 

45 



50 



55 



Y-CX0-R9, and compound(s) (VIII) 

60 
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R^(R^) 



m<r (VIII) 
^ R^(.R^) 

and optionally converting the product to or from salt form, wherein R"* to R^, X. m and n2 are as defined in 
claim 1 , 2 or 3 and R® represents C1-C5 alkyi or a phenyl group. 
10. An intermediate compound of the following formula: 



^ (CH^) -Nll-cYcloalky 1 

^ (CK^) --NH-cycloalkyl 

2 

wherein ni and n2 are the same or different integers of 1 to 6. 
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